We investigate the hypothesis that workers in foreign-owned plants face greater job insecurity than those in domestic-owned plants. Using linked employer-employee data from Germany, we examine whether foreign-owned plants are more likely to close down, and whether workers in foreign-owned plants face higher separation rates. We find that, after controlling for observable and unobservable characteristics, foreign-owned plants have higher closure rates and their workers have higher separation rates, but the effects are quantitatively small and insignificant. In contrast, foreign-owned plants which do not export have higher closure rates, and foreign-owned plants which are not contracting have lower worker separation rates.
1 Introduction Scheve & Slaughter (2004) argue that "foreign direct investment by multinational enterprises is the key aspect of [international] integration generating risk." Essentially, employment in foreign-owned firms is thought to be more volatile because they can more easily shift production between locations. A related argument is made by Görg & Strobl (2003) , who show that foreign-owned plants are more "footloose" in the sense that they are more likely to exit the market (close down) than similar domestic-owned plants.
It has also been argued that foreign-owned plants have higher worker turnover rates even if they do not close. For example, Fabbri, Haskel & Slaughter (2003) argue that multinational firms have more elastic labour demands than domestic-owned firms, which would be consistent with higher worker turnover rates. However, a separate literature has suggested that foreign-owned plants will pay higher wages in order to prevent worker separations, and therefore turnover will actually be lower in foreign-owned plants (Glass & Saggi 2002) .
The existing empirical literature uses industry-level or plant-level data to either estimate the probability of closure, or to estimate labour demand equations for surviving plants. Our first contribution is to estimate the probability of plant closure using linked employer-employee data. This enables us to relate the probability of plant closure to characteristics of workers in the plant as well as characteristics of the plant itself. 1
Our second contribution is to use these linked data at the worker level to estimate the probability of worker separation. We use a unified econometric framework to estimate the hazards to plant closure and to worker separation using discrete-time duration models which account for unobserved heterogeneity and delayed entry. Delayed entry occurs because our sample of plants and workers is mainly a stock sample, comprising mainly plants observed after they are born and workers observed after they join their plant.
In Section 2 we discuss the related literature in more detail. In Section 3 we describe the data and how we construct our measures of plant closure and worker turnover.
The econometric method we use for both measures is discussed in Section 4. Our results are presented in Section 5, and Section 6 concludes.
Previous literature 2.1 Foreign ownership and plant closure
There is a substantial literature on the determinants of firm (or plant) success and failure, where failure is defined in terms of exit from the market (the plant closes).
Various theoretical models suggest that larger firms and older firms will have lower hazard rates (Jovanovic 1982 , Hopenhayn 1992 , and this is largely borne out in the empirical findings.
Early studies by Dunne, Roberts & Samuelson (1988 , 1989 provide descriptive evidence on the proportion of plants which close down over a five year period as a function of their industry and size. They find that closure rates decline with current size and the age of the plant. Studies such as Wagner (1994) , Mata & Portugal (1994) , Audretsch & Mahmood (1995) and Disney, Haskel & Heden (2003) have used duration models to estimate the probability of plant or firm closure per period conditional on survival up to that period. This hazard rate is found to be declining in duration (new firms or plants are most likely to fail). Important explanatory variables for closure include size, whether the firm has multiple plants and various measures of market structure (such as industry concentration).
A small number of studies have included the nationality of ownership as a regressor in a model of closure. Görg & Strobl (2003) (Ireland) , Bernard & Sjöholm (2003) (Indonesia) and Bernard & Jensen (2007) (USA) all find that plants which are owned by foreign multinationals have lower closure rates. However, foreign-owned plants have characteristics typically associated with lower closure rates. For example, they tend to be larger and more productive. Once these factors are accounted for, all three studies find that foreign-owned plants have higher closure rates. Alvarez & Görg (2005) use plant-level data for Chile, and find that, although foreignowned plants are more likely to close down, controlling for other firm and industry characteristics, it is only domestic market oriented multinationals which are more "footloose". Foreign-owned plants which export do not have higher closure rates.
Finally, Girma & Görg (2004) examine the effects of foreign takeovers on plant survival in the UK electronics and food industries, and find that acquisition reduces the lifetime of the plant. 
Foreign ownership and worker turnover
There is also a large literature which examines the determinants of worker separation rates. Two important theoretical frameworks are the job-matching literature (e.g. Jovanovic (1979) ) and the literature on firm-specific human capital, which dates back at least to Becker (1962) . Both of these frameworks predict that the probability of separating declines with job tenure, although for different reasons. This prediction is consistently borne out by the empirical evidence, see for example Anderson & Meyer (1994 , Table 7 ).
As noted, it has been suggested that the actions of multinational firms may be associated with greater job turnover, and therefore greater worker turnover. Scheve & Slaughter (2004) provide some general evidence that foreign direct investment activity (both inward and outward) is positively associated with workers' perceived job insecurity. Fabbri et al. (2003) argue that multinational firms have more elastic labour demands than domestic-owned firms, which would be consistent with higher worker turnover rates. They present industry-level evidence for the U.K. and U.S. which shows that the labour demand elasticity for unskilled workers has increased over a period in which multinational activity has also expanded. Firm-level evidence is provided by Navaretti, Turrini & Checchi (2003) , who estimate dynamic labour demand equations across 11 European countries. They show that, although foreign-owned firms adjust labour faster than domestic-owned firms, the total size of the adjustment is actually smaller. This may however, reflect the fact that foreign-owned firms have a more skilled labour force, and hence a lower labour demand elasticity. Pesola (2008) uses linked worker-firm data to investigate this issue. She shows that the job separation rate for workers increases after foreign takeover, but that the effects fade after one year, implying a process of restructuring rather than a permanent increase in job insecurity. She also shows that employees in firms that are about to become foreign-owned have higher separation rates before takeover.
In contrast, there is also a recent theoretical literature on human capital spillovers between foreign-owned and domestic-owned firms. Human capital spillovers can be defined as those spillovers which occur because of training of workers in foreignowned plants, and the subsequent movement of workers between plants. Glass & Saggi (2002) develop a model in which foreign-owned firms offer higher wages to prevent turnover. They argue therefore that turnover (and hence economic insecurity) will be lower in foreign-owned plants. The second source of data is the employment statistics register of the German Federal Office of Labour (Beschäftigtenstatistik ), which covers all workers or trainees registered by the social insurance system. The register covers about 80% of workers in Western Germany and about 85% in Eastern Germany. Information on workers includes basic demographics, start and end dates of employment spells, occupation and industry, earnings, qualifications (school and post-school), and a plant identification number. A detailed description of the employment data can be found in Bender, Haas & Klose (2000) .
As noted, we restrict the analysis to the private sector. As almost all workers in the private sector are covered by the social insurance system, the data covers nearly 100% of workers. Furthermore, we only analyse Western German plants. This is because information on the age of plants in the Eastern German sample is more limited, and the process of exit for Eastern German plants seems likely to be completely different. There are almost no Eastern German-owned plants in Western Germany. This leaves us with just two ownership categories: Western German and Foreign.
By using the plant identification number, we link each worker to a plant in the panel.
This yields an unbalanced annual panel of workers together with detailed information on the plants in which they work. Our regression sample follows plants and workers over the period [2000] [2001] [2002] [2003] [2004] [2005] 
Plants
The plant-level data has several important features. First, we are able to identify closure more accurately than is usual in administrative databases. In administrative databases it is usual to assume that a plant (or a firm) has closed when its identification number disappears from the data. But this is problematic because plants may change their identification number while remaining in production. This may occur because of some re-organisation, perhaps because plants are sold from one firm to another. We use the interview question in the IAB panel to confirm whether a plant has genuinely closed. 
Workers
For each plant j we observe all workers who are in the Beschäftigtenstatistik. Workers can either exit their plant or they can be censored by end of sample. Because there is no attrition for plants, there is no attrition in the worker data. In other words, when a worker exits his plant, it is because his tenure with his employing plant has come to an end. This can happen for one of two reasons. Either the plant closes or the worker separates from the plant. We do not observe whether a separation is initiated by the employer or the employee. 
Methods
We wish to model the probability that a plant closes, and the probability that a worker separates from a plant, as a function of the plant's ownership status. The appropriate econometric framework to use is that of discrete-time duration models, where 'duration' for a plant refers to its age, and 'duration' for a worker refers to his tenure in the plant. The framework is in discrete time because events may occur at any point between 30th June in year t and 29th June in year t + 1, but we do not observe the precise date on which this happens.
Plant hazards
The fundamental concept relating plant age to closure is the hazard function. This has been used both in the general analysis of plant closure (Audretsch & Mahmood 1995) and in the analysis of foreign ownership on plant closure (Görg & Strobl 2003) .
The hazard for plant j, h a (x j , u j ), is defined as the probability that a plant closes at some point between age (elapsed duration) a − 1 and a, conditional on having survived to age a − 1:
where A j is the latent age of the plant j, a j is the completed duration for plant j, x j is a vector of observed covariates, u j is a term capturing all unobserved heterogeneity, f a (x j , u j ) is the probability of observing duration a, and
is the probability of surviving to duration a − 1. x j includes a foreign ownership dummy. It also includes some worker-level covariates that have been averaged to the plant-level.
For most of the plants in the sample we have delayed entry. Denote the age at which a plant enters the sample as a j . Because a j is an integer, and because we round up duration, a j = 1 for new entrants and a j ≥ 2 for late entrants. Our econometric methods need to take account of this delayed entry. We also need to deal with the more common problem that the sample ends before all plants close (right censoring). Finally, we also need to control for the unobserved heterogeneity u j . Standard references are Wooldridge (2002), Cameron & Trivedi (2005) and Jenkins (2005) . It is Jenkins that we use here.
To start, consider the standard case with no delayed entry, but for some of these plants there is right censoring. The log-likelihood function for this sub-sample is given by (Jenkins 2005, Eqn (6.9) ):
Here the dummy variable c j = 1 if a plant closes and is zero otherwise. The likelihood for a plant which closes at age a j is (1−h j1 )(1−h j2 ) . . .
(1−h j,a j −1 )h ja j , whereas the likelihood for a plant which does not close at age
where h ja is short-hand for h a (x j , u j ).
A standard approach for estimating this model is to expand the data so that each plant contributes a j rows. Define a dummy variable y ja which takes the value zero unless it is the last year plant j is observed (a = a j ) and the spell is completed (c j = 1); in this case, y ja = 1. We can then write the log-likelihood for this subsample as
This is the likelihood for any binary dependent variable, and models can be estimated using standard software.
To model the effect of covariates on the hazard rate, it is usual to adopt the proportional hazards assumption. Then the precise form of the discrete hazard for plant j is given by the complementary log-log link function:
The γ a terms are interpreted as the log of a non-parametric piecewise-linear baseline hazard.
We now deal with the problem of delayed entry or left-truncation. Most of the plants in our sample have a j > 1 and so have been at risk of closing for some time. This is a sample selection problem: one is more likely to observe long rather than short durations. For a plant with a left-truncated spell, its contribution to the likelihood 9 is divided by the probability of surviving to the first period of the sample:
Because the denominator divides into the numerator very neatly, the log-likelihood
and, amending Equation (2), the log-likelihood is also written
This convenient cancelling result (Guo 1993 , Jenkins 2005 ) means that Equation (5) is very similar to the standard expression, except that the summation runs from the duration of the plant when it enters the data. As Equations (1) and (2) are special cases of Equations (4) and (5), one can pool the sub-samples with and without late entry.
It is well-known that estimating a model with covariates, but ignoring the unobservable, will bias the estimates of the baseline hazard, even though we assume that u j and x j are (statistically) independent. This means that the heterogeneity needs integrating out:
where f u (u j ) is the density of u j . We assume that u is Normally distributed; Gaussian quadrature is used to approximate the Normal distribution, and so the unobservable is integrated out numerically. Notice that the left truncation does not cause any further complications (Wooldridge 2002, p.704) . However, inference on the variance of the heterogeneity term has to be conditional on the sample drawn, as low draws of u i are less likely to be observed.
Worker hazards
The great advantage of linked employer-employee data is that we observe employee separations, as well as plant closure. This is important, because separations occur even when plants do not close. As noted in Section 2, various theories suggest that foreign-owned plants might have higher (or lower) labour turnover as well as differential closure rates. We define a worker separation to occur when worker i leaves plant j, but plant j does not close.
The appropriate econometric framework for worker separations is one which relates the probability of a worker separating from plant j to his elapsed time in that plant, namely his tenure. Thus, the econometric model is almost the same as that used for plant closure, except that durations relate to tenure rather than plant age. One important additional feature is that the duration to separation can be censored by two possible events. As with plants, the first censoring event is the end of the sample period. The second censoring event for workers is that plants may close before a separation can occur.
A worker's tenure is not zero when a plant enters the data for most workers, because he joined his plant earlier. Thus, delayed entry also occurs in the worker data. In the standard case, the worker is hired by the plant after the plant enters the sample.
The likelihood developed earlier for plants applies here. To estimate the hazard to worker separation, the log-likelihood is therefore
where a i is worker i's elapsed tenure when the plant is first observed, a i is his completed tenure at the time of separation (or the end of the sample), y ia is the dummy variable indicating whether the worker separates at elapsed duration a, and
x i denotes worker covariates. This also contains plant-level information, including a foreign ownership dummy. u i is worker-level heterogeneity, with density f u (u i ), and is integrated out using Gaussian quadrature.
Note that the unobserved heterogeneity term u i will be heteroskedastic because it comprises a common component for all workers who are employed by the same plant.
We adjust the covariance matrix accordingly.
In principle, one could also model the duration until plant closure using the workerlevel data. However, it does not make sense to model the duration to plant closure as a function of worker tenure. The appropriate measure of duration is plant age.
Using plant age in a worker-level duration model, however, is just a re-weighting of the plant-level duration model.
Results

Foreign ownership and plant closure
The raw hazard to plant closure is 0.0438, which means, on average, 4.38% of plants close each year. 6 When this is split between the 756 foreign-owned plants and 8,219
domestic-owned plants, the raw hazards are 0.0429 and 0.0439 respectively, and so the raw difference is −0.001 percentage points in favour of foreign-owned plants;
taking the difference in the log of the raw hazards, this raw differential is −0.023 log-points. 7
In Figure 1 we plot estimates of the hazard to plant closure. The raw data is plotted in panel (a), although we have grouped the hazard into age bands of varying widths.
The solid line gives the hazard rate for domestic-owned plants. As with the existing literature, surveyed in Section 2, the raw hazard to closing for a domestic-owned plant declines with its age, falling from about 0.08 per year in the first two years to less than 0.04 after 20 years. This is consistent with the raw hazard of 0.0439, because the plant-age distribution is skewed in favour of older plants. The negative duration dependence in the raw hazard either occurs because of selection effects, or because plants' productivities genuinely improve over time. This is explored more fully below. The dashed line in panel (a) shows the equivalent raw closure hazard for foreign-owned plants. A test of the equality of the two hazard rates cannot be rejected (χ 2 (8) = 2.54, p-value 0.96), so in the raw data there is no significant difference in the closure rates of the domestic-owned and foreign-owned plants.
The estimation methods described in Section 4 rely on the proportional hazards assumption to model the effect of any covariate, such as foreign ownership. As Figure 1 shows, this restriction might be unwarranted between duration groups if the effect of ownership on closure probability varies with plant age. For example, the initially We now consider what happens to the hazard rates for foreign-owned and domesticowned plants when we control for their observable and unobservable characteristics.
The plant-level regressors included in the vector x j are summarised in Table 3. TABLE 3 HERE Table 3 shows that foreign-owned plants are more than twice as large, on average, as domestic-owned plants. They are much more likely to operate a works council, 8
are more likely to export their output, are more likely to be part of a larger firm and are more likely to engage in sectoral and firm-level bargaining. They have higher levels of investment and they are more likely to report "very good" profits. 9 They are more likely to be located in the centre of large urban areas, are more likely to be in the producer goods and investment goods industries and are less likely to be in construction and business service industries. Table 4 compares worker covariates between foreign-owned and domestic-owned plants. It shows that workers in foreign-owned plants are more likely to be male and non-German, and less likely to be an apprentice. As is well known, they are paid higher wages, 10 they have higher qualification levels and they are more likely to be managers, but also in basic manual occupations. These are averaged to the plant-level and included in x j .
Given there are observable differences between foreign-owned and domestic-owned plants and their employees, the fact that the raw closure hazards in panels (a) and (b) are very similar could be misleading. Re-estimating the model, now including a detailed set of plant-and worker-characteristics x j , but not controlling for unobserved heterogeneity, gives us the baseline hazard plotted in panel (c). See Equations (3) and (5). The result is to shift up the hazard of foreign-owned plants relative to domestic-owned plants: the foreign-ownership effect is estimated to be a differential of 0.140 with a standard error of 0.105. When we additionally control for unobserved heterogeneity using Gaussian mixing, see Equations (3), (6) and panel (d), the foreign ownership effect just noted is unaffected, still being 0.140 with a standard error of 0.105. This is because the estimated standard deviation of u j is very small and insignificant. In both cases, we cannot reject the proportional hazards assumption.
Full estimates of panel (d) are reported in Table 5 .
The other effect of including x j is that the hazard becomes much flatter: compare panel (c) with panel (b). This strongly suggests that the apparent negative duration dependence observed in the raw hazard is primarily a selection effect. Suppose that each plant actually faces a constant risk of closure which does not change with a plant's age. One could think of this as a productivity shock which arrives at each plant in each period with constant mean and variance. However, some plants have a higher (fixed) productivity advantage which means that they can withstand greater negative shocks to their productivity. Plants with higher fixed productivities will therefore survive for longer, on average. The average productivity of the sample will therefore increase as elapsed age increases, leading to the apparent downward-sloping hazard shown in panel (b). If our observable characteristics are a good proxy for productivity, then their inclusion will make the hazard flatter. Further controlling for unobserved heterogeneity has no effect on the hazard: compare panels (c) and (d). Indeed, in the preferred 'base' model, one can impose the 7 restrictions that make the two hazards completely flat very easily (p-value 0.57); in other words, plant age is Exponentially distributed. Worker characteristics are generally less important, but three results stand out.
First, there is a significant relationship between plant closure and average wages.
We model average wage in a plant using a dummy for each quintile: plants whose average wage falls in the lowest quintile form the base category. It is clear that plants whose pay is in the highest quintile are significantly more likely to close than the other 80% of plants. This is at odds with the notion that plants with higher unobserved productivity will be less likely to close and more likely to pay higher wages; however, disentangling the causal effect of wages on plant closure is beyond the scope of this paper. Second, there is a significant relationship between plant closure and average tenure of the plant's workforce. Plants whose workers have an average tenure of 6 or more years are less likely to close than plants with average tenure of 3-5 years (by a differential of ≈ 0.25) and by another 0.28 compared with plants whose tenure is less than 3 years. This is likely to be a genuine effect as we have already controlled for plant age, with which average tenure is strongly correlated (0.73). This is another reason why there is considerable duration dependence in the raw data: plants who survive longer have more experienced workers. Third, the average age of the workforce, which is likely to be correlated with average tenure, has a positive effect on the hazard to closure: plants whose employees have an average age of 45 years or more are more likely to close than than the rest by approximately 0.40.
In Table 6 we summarise the estimated coefficient on foreign ownership for a variety of specifications. As discussed above, the raw effect is −0.051 and insignificantly different from zero; this becomes positive, 0.140, but still insignificantly different from zero when controlling for a full set of plant and worker characteristics and unobserved heterogeneity.
TABLE 6 HERE
One issue which arises when estimating effects at the plant level is whether one should weight by plant size. This is important because the size distribution of plants is so skewed. Plants with more than 500 workers, for example, account for more than 60% of all worker-years in the data, but account for only 7% of plantyears. Therefore if the effect of foreign ownership varies with plant size, weighting could substantially alter our conclusions about the effect of foreign ownership on the labour market. However, Deaton (2000) argues that if the true effect of the covariate (foreign ownership) is heterogenous, then the consistent estimates can only be obtained by modelling the heterogeneity. We do this by running separate regressions for five plant-size categories. Table 6 reveals that very small foreign-owned plants are significantly more likely to close than small domestic-owned plants, while the effect for the three largest size groups is negative, but poorly determined. This suggests that the 'homogeneous' estimate of 0.140 should be viewed as a weighted average of the five effects reported in the table, but, because the standard errors are so large,
we cannot be precise about how the foreign ownership effect varies by plant-size.
A key finding of Alvarez & Görg (2005) is that foreign-owned plants are only more "footloose" if their production is oriented towards domestic markets. We can test this proposition by interacting the foreign ownership dummy with the exporting dummy. The results, also shown in Table 6 , confirm Alvarez & Görg's finding, but for Germany rather than Chile. Foreign-owned exporting plants have a significantly lower closure hazard than foreign-owned plants which do not export. To be precise, if a plant is foreign-owned and does not export, the effect is 0.365, whereas if a plant is foreign-owned and exports, the effect is 0.365 − 0.462 = −0.097. Clearly, the 0.140 estimate above is a weighted average of these two effects. The interaction effect of -0.462 is significant. This large negative interaction effect does not arise because very small firms (1-9 employees) do not export; we have checked that the interaction effect is large and negative for both very small plants (-0.578) and the rest (-0.305). We have also checked that small foreign-owned plants do better than small domestic-owned plants, whether or not they export (0.813 for non-exporters and 0.235 for exporters).
Foreign ownership and worker separations
Whether or not foreign-owned plants have higher closure rates, it is still possible that they contribute to greater employment insecurity by having greater turnover of workers. In this section we therefore estimate the hazard to separation between workers and their plants, where a separation is defined as when worker i leaves plant j, and the plant does not close down. Note that separations which occur because of plant closure are treated as right censored (see Section 4). However, with these administrative data we cannot distinguish separations which are initiated by the employer ("layoffs") from separations which are initiated by the worker ("quits"). Table 2 .
13 In fact, the much greater number of observations at the worker level implies that we do not have to group the hazard as we did for the plant closure hazards. We have done this purely for comparability.
of separating for workers in foreign-owned-and domestic-owned plants. As is well known, the separation hazard exhibits negative duration dependence. A number of theories are consistent with this finding. As with the plant hazards, these theories suggest either that the downward sloping hazard is the result of selection, or the result of genuine changes in the probability of separation over elapsed time. Matching models, for example, suggest that good matches between workers and firms are likely to endure, while bad matches are likely to end early. Thus, as tenure increases, the quality of the sample of remaining matches tends to improve, and the average separation rate of the remaining matches falls.
Human capital models, on the other hand, suggest that workers accumulate firmspecific human capital which increases their marginal product as tenure accumulates.
If their wage increases by less than their marginal product, both the worker and the firm will have more incentive to maintain the employment relationship, and the separation rate will fall.
In Figure 2 (a), the hazard for workers in foreign-owned plants is below that for workers in domestic-owned plants for every tenure band except for one. As the two hazards are not very far apart, we do not reject the null that the hazard rates are equal (χ 2 (7) = 12.80, p-value 0.077). In addition, we cannot reject the null that the difference between the two hazards is a constant proportion (χ 2 (6) = 9.39, Table 7 .
TABLE 7 HERE
Thus, once we control for the differences in observable and unobservable characteristics between workers in foreign-owned and domestic-owned plants, workers in foreign-owned plants actually have higher separation rates. This is very similar to the effect of including covariates in the plant closure model. However, in contrast to the plant closure results, controlling for observed and unobserved heterogeneity does not "flatten" the hazard, as would be expected if the shape of the hazard were drive entirely by selection effects.
A summary of the foreign ownership effect is reported in Table 6 . We find that exporting plants do have a significantly lower separation rate, but the effect is insignificantly different between foreign-owned plants and domestic-owned plants.
Furthermore, the worker separation rate does not vary significantly across plant-size categories, as shown in Table 6 .
As already noted, our data do not distinguish between separations that are layoffs, and those that are quits. It is therefore possible that the small overall difference in separation rates between foreign-and domestic-owned plants disguises significantly different quit and layoff rates. Evidence suggests that layoff and quit rates vary systematically with changes in employment at the plant level (Abowd, Corbel & Kramarz 1999) . We therefore examine whether the separation rate varies between plants which are contracting their workforce and those that are not.
A plant is defined as "contracting" if its employment declines by more than 5%
in the preceding year. 14 We then interact this dummy with the foreign ownership dummy. If foreign-owned plants have more volatile labour demand, or if they have more aggressive human resource policies (e.g. firing workers in a downturn rather than cutting back on hires), then the exit rate for declining plants will be higher if Table 5 , where the plant closure rate was 0.366 (0.086) higher than plants without a works council. Thus, it is a moot point whether it is a better to be in a plant that has a works council, given the sizeable chance of the plant closing down.
There are some interesting effects for worker-level covariates. First, non-German workers are more likely to exit than their German counterparts by 0.065 log-points.
Second, as workers get older, they are less likely to separate until their mid-50s, when there is big jump of 0.940 log-points between those aged 51-55 and those aged 56-65.
These very large effects arise because of early retirement. A worker aged 41-50 is 0.505 log-points less likely to separate than a worker aged 20 or less. Finally, there are significant effects of the wage on the separation hazard. Workers whose wage is in the middle quintile of the wage distribution are much less likely to separate than workers in the second quintile (by some 0.22 log-points), who themselves are less likely to separate than those in the lowest quintile by 0.38 log-points. The differentials at top end of the distribution are much smaller. So there is a non-linear but negative effect of wages on the separation hazard. Clearly wages are endogenous:
plants may pay higher wages to (unobservably) more productive workers, workers who they want to retain. The effects of wages and age on the worker separation hazard are not dissimilar to the same effects on the plant exit hazard.
Conclusions
A number of empirical studies, and some theory, has suggested that multinational firms may contribute to job insecurity, either because their plants are more "footloose" than domestic-owned plants, or because they have more elastic labour demand. In contrast, other theories have proposed that foreign-owned plants may have lower worker turnover in order to prevent the loss of skilled workers. Using a large linked employer-employee dataset, we are able to investigate these issues empirically.
In the sample as a whole, we find little evidence to support the notion that foreignowned plants contribute to worker insecurity. In the raw data, foreign-owned plants have lower closure rates and lower worker separation rates, but these differences are insignificant.
After controlling for different observable and unobservable characteristics, foreignowned plants do not have significantly higher closure rates and their workers do not have significantly higher separation rates. Our estimates are also quantitatively small. However, the average effect across the whole sample masks significant differences across different types of plant. Specifically, foreign-owned plants which do not export have significantly higher closure rates, and foreign-owned plants which are not contracting their workforce have significantly lower worker separation rates.
The finding that non-exporting foreign-owned plants have higher closure rates supports findings for Chile by Alvarez & Görg (2005) . Alvarez & Görg suggest that exporting multinationals are less affected by shocks to the domestic market than multinationals which produce only for the domestic market.
Our econometric methodology allows us to estimate the hazard rate to exit for foreign and domestically-owned plants. As is well known, the hazard to plant exit and the hazard to worker separation are declining. This is either because the probability of exit or separation is genuinely falling with duration, or because of selection effects:
more productive plants and workers survive for longer, so the average hazard rate for surviving plants and workers falls. Our results for plant closure suggest that it is the latter effect which dominates. Once we control for observable and unobservable heterogeneity between plants, the hazard is flat (Figure 1, panel d) . Thus, we find no evidence for genuine productivity gains as plants age. In contrast, the hazard to worker separations is still downward sloping even after controlling for observable and unobservable heterogeneity (Figure 2, panel d ). This suggests that there are genuine productivity gains from specific human capital investment as workers' tenure increases.
Our methods also allow us to compare the effects of plant and worker characteristics on plant closure and worker separation. Our results show that these processes are quite distinct. For example, the probability of plant closure is monotonically declining in plant size, as is well-known. However, the worker separation hazard is increasing over a large part of the plant-size distribution.
Finally, we shed new light on the relationship between the performance of plants and the qualities of the workers in those plants. We show that plants which employ more experienced workers have a significantly lower risk of exit. This effect is not a result of the age of the workers, and it is conditional on plant age. In other words, conditional on surviving to age a, a plant is more likely to survive to a + 1 if it has a more experienced workforce. We do not, however, find any systematic relationship between educational qualifications and plant exit. The only comparable findings in the literature is Abowd et al. (2007) , who construct a measure of workers' human capital based on the returns to experience in an earnings function. They find that firm closures are more frequent in firms which employ more workers in the lower quartile of this human capital distribution. The increasing availability of linked employer-employee data should enable researchers to investigate the link between workers' characteristics and plant performance more fully, and to examine whether the link is a causal one, or whether the productivity of plants and their workers is jointly determined.
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